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(54) SOUD-STATE IMAGE PICKUP DEVICE AND DFUVING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily realize ensuring 
an area of a PD(Photodiode) section and micronization 

of a photoelectric transducing cell size in a solid-state 12 
image pickup device employing an FDA(Floatlng Diffusion 9CEL — 

Amplifier) system. LQZfL 

SOLUTION: One photoelectric conversion cell is 
provided with a floating diffusion(FD) section 2 according 
to one photoelectric transducer (PD section) 1, a pixel 
amplifiers for detecting the potential of the FD section, 
a reading transistor for reading a charge signal from the 
PD section into the FD section, and a reset transistor 4 
for initializing the potential of the FD section. Operation 
voltage of the pixel amplifier 5 is applied to a load gate 
line 1 1. The reset transistor 4 is turned on during a 
horizontal blanking period and during a period when drain 
line voltage of a line to be selected is in *H' level to 
detect the potential of the FD section by the pixel 
amplifier 5 when it is in a reset level. The reset 
transistor 4 is turned on, and then the reading transistor 

3 is turned on to detect the potential of the FD section by the pixel amplifier 5 when 
signal accumulation level. 
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mthyxn—T-^ ^^^r^y^—i^ay (fd) 
yi<.^fyy^yi^mmmzi6\,^x. miner) }^ u ^ >m 

Sr THi ghj I^^MCL, ^mtKn<nVV-^y1^t: 

md.FDU<^mML^^^-fi>mmTyy't. fjiB3te«^ 
mm^x'^^m $ n^t^ft ft-f-sr mie f Dmf.zm!^\& 

-tUtHLhyy'Jx^t^ mrKFDg|5co«fi5:Hl/W>' 

Sr TH i gh J U^MZL. ^mmf<7)¥U-( ym^ 
TLowj u^MzL. 'J'-^<ti>^mmf(r)\ii--^ y 

^■fe/Ko i> -fe -y h b 5 y i^'x S'Ji-^ L*»'OHfrieilSffi 

rt<?)BufBFDgS<55l:{aSr#fllfi#l^'<^l^i: LTBUiaH^ 

^u<Dmimtii-t h^4x^^ y-fe/miKS: Mfe^^* 

JETS^o— x-f yiXr-f J.— j^'gy (FD) gpt, 

BuiBFDSBc73fl:{asri^ai^^B^ryrt, liffe^tm^^ 

-tUlULhyyi^x^^t. HuieFDgBc75«{4^h-ix-f y 

^<50mffitc|ft^-r U -b >y b h 5 y i^'X ^' i: 

^K^T" 7 y ^ y jj^^iarttctj v , 

JltRfi^cOKl^-f y^5: TH i ghj U^MzL^ 

n<r>]<u-i ym^ TLowj u^Hz-r^jMb. 
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'j'-^j:< b i>im^n<^ H u-f ymtz-o^iji-o iz^m&m 

•feyUO 'J -fe y h h 7 y i: #?ij<7)aj:^fl-^^ir 

-7 3t a— K h 5 y i^'X Sr :t y L . iict; mrlE 'J -fe -y h 
h^y>''X;5'i:Huiea-Hh^yi^'x^Sr;t7LTs M 
S?fif<5^3t«^^m-fe;WF*lcOmri£F D gpcomfi:Srfi-^cD=5:V ^ 

m^\^^)Vb LxmsdMmTyyx'^\^'thJMb , 

mien- H h 7 y i^'X ^' i: mrlEl^iii L h 5 y v-'X ^' S- :t 
yL, W.zmta-YV^yi^x-ifb-m^^ALh'yy 
'Jxi^^yty LX . HuieMtR^TC07\im^-fe;H^comifi 

BOlBSIiKffiOHl^-f yiaS: TH i ghj V^)Vt^ty tl 
owj l/'^^Kct/if*. mflEU-fe y h h^yi^X^J'Sr:^ 

jG-t.s:7o-x-f y^J^T^-f v'gy (fd) gpt, 

miFY)U<^m^^m^'th'mmTyyb. mu%m^ 
im^x'^m^^ixfzmMm^^miF ^mzm?*-^ 

-raabLh^yi^'Xr^i:, MieFDgBco«fir5:Hl/^>- 

^tom<atc^^-r.S. U -y h ^ y s^x^- i; Tii^;^ix 

titzmwwimmm.<^mm:^mx'h x . 

:^^y^y^yifm^^^zi5\\z , 
^tR^T« K i^-f >-^^ r H i g h J V-^Mz ^^SiR 
^T<7)K^-f yiSS: TLowj K/Hct. ::J'^^<i:t>^^ 
StRff CO F P y^lco^ji^'o Jtfl^-fe ;P<7) U -b >y 
h h^yi^X^ b^m<7)liiijm^mz-:>^i}i'ofz\:i- H 
h5y>''X^2r:tyL, 5tt-mlBU-b y h h^yi^'X^ 
Sr:t7L/^f*tCBuiaa-Hh^yv-"X^^^7tT. S 
tl?ffc03fett^^-fe;H*l<?)HfnBF D|$ottfi[S:ft-f-o^v> 

LTfriBBSryrt-atBL. BulBo-H 
h^yi^'x^'tHaiag^aiLh^yi^'x^'Sr^j-yL, iXtc 
mrlBo- K F ^ y j^'X ^' t ISlil L b 7 y i^'x ^' Sr^ 7 L 
T . MIBStRtf O3fem^^-fe;H^c0BiffBF D gp^omii^ 

msiMmicoVl^^ ym^ thi ghj 
^> TLowj V-^MzLfz^k. mlBU-b-y h h^yi^'X 
^Sr^y/^7LT. BfifBStKlT^^^jMK{C-ri.C:.!:& 

msm 5 ] ^mMmm^b . m^zm^mm'^^zM 

mthyu—y-^yyf^ — i/a y ( FD ) ^fc, 

MiBFDgi5<omes-isiai-ri.B«Tyrt, mmtmsi: 
^m^xifmtm^fitzmMm^^md.FDmzm.?i-^ 

't^^LV^y-JxS'b^ BuiBFDgC<o«fi[S-H^'f y 

m<r>mmzm.^-t h u -t -y h h ^ y i^x^ t 
ixtiWk^SLW^wrmmimx'h -5 t . 

;^l<¥7'5 y ^ y^W^F*]tcfc v>T . 
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mmT(o\'u-(ymi: thi ghj i^^mzl, 

mz^ liFieStRlTCO KU>f r H l g h j 

f> TLowj ]y^Mzl,fz^k. mii.'J'-^j:<ti^^mmi 

<r>}^u^ ymz-otcifi-y fzit9^SSk^)X'(r> »j -t -y h h 7 

m-t^y^-T-^ yyf^y:i-—'Jay (fd) gpt. 
line F D ^<7)«fir irm^-thmmryyh.. liriKtm^ 

■tm.'^\^hyyi^:X'S>k. m^FYiU(r>nML^\^u-{y 

m.<^'mmzmMt u -t -y f h ^ y ^j- 1 Tii^K $ 
fzim.^^ivt'^mLm^w-m^x'i'inmzum. $ 

§lii?ff<OKP-<>'i|IS: THi ghj V'^MzL. ^^Si*f{ 

TLowj K;PtC|§^L, ii'-^r<i; tf^SlR^T^O^'^- 
■^ y^tC-P^j&i-? /i^m^-tryl'CO 'J -fe y h h 7 > v-':^ 

mriestR^TCoKb-'f ^ig^ th i gh j 

4> r L o w J i/'<;i^tc LTtf^. ml^^ti < t Ummi 
<7) K P ymiz-o^i^-o t:^m^i^-^fU(7) U -fe -y h h 5 

(00 0 1] 

izm-th. 
100021 



-)3^<^mmmmt:mmLx^fz. 

[00031 

x^t. ^m^m'^)v:::t\,zmft:>ixfzmmTyyb . 

F DgScOllfa^r 'J Hr y h-T-S D -fe -y h h 7 >'>''X^' i: . 
«0^^^-fe;Ulc-^tf4 h y y-Jx^ifi-zm>Lts: 

[0004] ^^mi.. A^*^■g.^ga■±^^c^;^T^$i^3t 

il^mrie4OC0h5>'S/;:?.:5'C0-3-*;>, fi^mlRh^yi^'X 

Vyy'JX'9cr>7*.X'^WLX'^hXo\,Z'th}:.}:.h^z. U 
■fe y h h ^ y=yx:^CDy- MffiEpjimSr. 3fe«^-b 

m-thzti,zh^. 

[0005] 

ib. :^^mzi^hmi(r>mf^mmmmcr)mi:f]mii. ^ 
m^m'f' ( p DSP ) ^m^mm^iz^mt^ y d 

—y-^ yi^f^ yjL-i^3y (FD) ^t. Foastom 

F Dmi,zm.^tii-tMiii Lhyy'Jx^ 
b . F D^cofl;{42r H P-f ^HcTSmiatcfg^-ri. U -fe -y 

i>y3mX'h-^X. TKTr/^^^V-rJ^SrttctJV^T. s 
^R^T^OF^--f >-^S- thi ghj K/KcL, ^^jllRir 
OHl^-f yMlSr TLowj UKMZL. i!'-^<i:t#S 

[00061 J:<7)<i^lcJ:ntf. 1 oco^m^^-feyPf^ 

cohyyjxi'i:. mmryTt. m^LVyyi^x^ 

'J-fe y F h5>-i;x:J'c7)3-:>co;^(iT'«^L. 'J-b>y 

m^m^thmmtmm^^. Yv-<ymzjvvxm 

(VDDCEL) m-i.X. ^(r> TH i gh J 

'J -fe y VYyy-Jx9i^ity/:^y-thz\LX. 



* 
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[0007] miicoBm^m^i-^tiib. 

X. mtR^iDVU^ym^ THi ghj U^MZL. ^ 
mmfCOi^U^ ymi TLowj ly^\^l,ZL. Ci'^^<t 

i>nmm<7) K u ywc^^ie-oti^m^m-^Ji^ir) u 

|*IC7)F D^com&Sr U -fe 'v b U^Ut LXm^TyTX' 

mm L , mz^j^-^j: < t h^mm^cr, k ^ ymiz-^^^i^ 

-:>;t^«3E^-fe;K7) "J -fe .y b h ^ ^i/::^ ^' Sr:t 7 L*^o 

p^<7)F D^<7)m£L^wmm^]^^i^t Lxmrnryrx- 

[0008] ^cr)«^lc J:ntf , m 1 (nmW.WtiMm.co 

wm^miiZXhm^ji,zMx.x , y ^ y^iv^mz 

[00091 fife«0gWS:Sfi5t-r-&^^«'>, 2|s^bj(c^^^ 

(FD)gPi:. FDgp««i25r^ai-r-l>li*T>'ri:, 
«0«{4tc|ft^-r^U-fe>y h hv^-vX^fc-C-^^^iXTt 

tzmwrn-^^wcnrnm^mx-h-yx . Ti^^y-yy^yy 

aSSl*I{Ct>V>T. Sltl?fi^COHU-^:^ai$- THi ghj \y 

^MZ L , imW.^cr> ym^ r l o w j \y-^MZ 
-thlMt .'yt£<t ij^mmiff) H 1^ ym\.Z'0^j:1fi 

-> fz%m^^^)\'<r> u -fe -y h h 5 y-JT- ^ t ^mcoiii:^ 

ij >y 5 y X rJ' i: a - h* h 5 y y X Sr 7 t 

T, SJK^T<505tli:^^J^-fe;H^coFDaco«{a$r«-^co>5: 

¥h^y=JXi^tmiiiLh^y=JX:^^^yL^ iXlzn 

t Lxmmryy'xt^ta-t^Tmt. mmfcovu^ y 

mi THi ghj ^<;U*>A> tlowj l^-^MzLtz 



[0010] z<nm^i,zxixi£. micomwmm^m<7i 

mj^mzxhrnf^izMix. mmi^^jv-comtau. u 

•fe-y hhyy'y:x,i'tTi:3-Vhyyi^Xi$'ifimz:^yco 
t^iznhti^ Zcom. u~YY=yy'JX'S'ti^:^y-th 
fc. fS-f-*lrtc7)«-7-*<, *2|llxAL;i^cOFDgBtfOm{4A»> 
iJ^-yfz. a*l*lTvr>-'-}-cOT$-a-?TVDDmjgtC 
BEfL. ^SLTt'J-fe-y hy-hTcomeiC^O. S^L 

;^c7)^m{i, m^LYyy'Jx^bu-YVyy'JX^ 
ifiMz:^ycr)t^\,z'^iyix. vlcoB#, Q-h'h^yi^'x 

m^m.ncn>nF?-t)K m^V-^lVOiFD 

VDD^iSKsSix. ^MLfzO-^-y hy-hTcoMmz 

[00111 mticoS»iim^-ttt:i^. ^^mi>zmi> 

m 3 coiaf^»«^M<7)gBi})^-ffi{± , ytm^i^m'f ( p d 
ryyt. ^vs^mm^fx-^'m^m ^ titzmnm^- Sr f 

omzm^tii-tmtiiLhyyi^'X:}fb. FDgPtfOl:^^ 

m&^ittzjftm^m-kfi^i!)mm.m^imm±x'nm^ 

(,zmm.^tLfzmwmmmwcommimTh':>x . ^a^y 

yy^yym^P^i,zi5\,^X. Mmffco\<ly^ ym^ ""H 

i ghj K;Uct, ^^JMtR^T<7)Hl^-^y|g$r tlo 
w J l^KyKc t . Ci'-^<t i^^mmicn YU-i ymz^o 
^**-55t7l£^^-fe;l^<50 V-^-yh hy y=JX^t #5iJ<0 
ai^jft#*£ (c-:?^*^ o - K h 5 i^'X Sr jj- ^ L . 
5ttCU-fe>y h b^^^i^'X^^TJi-^ U7tf^lca-K h^>' 
i^■X:5'S::t 7 LT, StRtT<7)3t«S^it-fe;H^c^FDS|3i7) 

i:ffi2rfi#co^v^«j»^'<;ui: Lxmmr yrxi^iH 

L. ^—YYyyi^XiS'tmmLhyy'JX^iity 
yLX. 3!*RffO3te^^m-fe;H^<?)FDgpc0«{a2r#« 

YV^y^i ""Hi ghj b-'<.;l'*»^> TLowj ]y^)V 

^zLfz^k. '}^yYY'yy'Jx9i^y/:^yl,X. m 

[0012] z.<nmmzxfi\i, w. i ^osf^isaii^sco 
wmm\iz\mLx. mm\y<)VimL-thmz. u-b-y 

h h 7 y i^' X o - F h 7 ^ X rJ' i 0 # < :t 7 (C 
-rSifC-. FDgBc^^^<;l^Sr#<S^(c^-ti:Sit 

[0013] Huie^oawsrm-r^/iy?. ^mRf.zi^h 
w,A<7mimiSimm.<r>wmnm,t. ^v^i^m^f- (pd 
gp) i:. ^mMm^i.znpb^hyo-T-^yyf^y 

i-i^'3>- (FD) gPi:. FDg|5<JD«firSr!|^ai-ri.B* 



ghj V'<.;Uc:L. ^^SlR^T^Oh'W'-Yy^Sr tlowj 
V^Mz L , ii'^^ < i: t #StRtT<!^ K -f VHtco^ 
-:> JtTtfl^ie-b/Uco U -fe -y b h 7 y i^'X Sr^j-y LT . 

l^-^ Vmz-Z>^£ii^':>fijfM^Ws.)^<r> 'J -fe -y h h 5 y v'' 

S?4TC03Ktt^-fe yl^rtco F D SB<0S(4 S: l^'^yu 
Sr I'M i ghj U-AL;^*^^ TLowj l^'^^JK:: L^>:f*. 

[00 143 z.cr>^m.zi.ix\i. m 1 co[i]#:a^^aco 
msff^mwWiW^m.c^wmynm'.t. %m^im^ (pd 

i-i/'gy (FD) gPt, FDg6cO«{i&m-r.&B* 
h' vm.(r:>WoL\,zWi.^-t h D -te y h b 7 ^^i^'X;? i: T' 

im.^Mz%^Ws.tvii^mm^w.w^}LX''mm. 

THi ghj K7K;t, ^^MtRfi^cOKl^-^VlS^ Tl 
owj \y^MZ\^^ ^-^iJ^Ottl^jfi-^iatO^j&ioJtD- 

^•feyK?3'J-fe>y h h7>'i^'X:J'$:3r>'/5l-7L7tf*. 

>'^5r THi ghj Kyl^*»^> tlowj U-'<;KcL;t 

miitmrnzm-t^ t ^nmt-th . 
[00 16] zcom&izj^tm^ mmr yyiim^tktii 

tii^X'^. m^i^^r•y^-m^^mm•t^Zti)iX'^ 
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[0017] 

T. mmimm.Lxmm-t^. iXFcomtmmx' 

[0018] (mi fiouMjgM) t-r. :^%mcom 1 
iijteg«c-:>v>T . mii}^^m3^:^Lxmmth, 

[ 0 0 1 9 ] m ti. :^mmcom 1 ^OlltfeJgffltCf^^ M 

[0 0 20] ®llcfcV>T, Iti^tll^Sr^T^rdPD 
SSs 2{i:^m^f^iO«^S:^t- •I.FDgf. StiFD 
gP2fc«<?SiaiL2r^TaSEttiLh5>->''X:$'. 4tiFD 

gp 2 <5D«{a iVU^ y^fi^ V D D C E L (50fl:fit:l5Jffi 

^nommryy. eiimmTyy'stMzv-xy^ 
Ki^-^yas, sum^Lv^yi^x^sf.zm.i^^Lm^ 

Kk^ :x«£Eft-^VD DC E LOSfittc^fOB-fk-T 

•SU-fe y hm-f-REST*iEpjD$ix§U-fe y h^WX 

1 ot±B*r>r5-ci^iai§ix/ca*ft#vo$rfe 
^-r^saj^jfi-f-Ji, 1 l{i□-^'^^>'v^x^6c7)y'- 
^ to— h ir— V fi^ L G C E L Epjirr •& o— H 
hti. 1 2{in-Hh5>>''X:5'6<OV— XfcV— 
Efi-^ S C E L $:EpJn-r -i. V-X^T'cbl. . 
(OO2 1]02Ji, mKD^^^^ii'^TV-imz 

10 0 2 2] m2l,Zi5\>^X. 3 llti^ ^ s. y ix^m 

3 2iiy-( X^^y-iz)\^mS&. 3 3lii:^^y-i y^ 
Seek. 3 4*iai:*]Tvr, 3 5{±vyI^^rU:5'-9-, 3 

e\imm.y^ y^i°i^X'h?>. s.yy^mi§3 

Hi. a— K^-'-hfi-f-LGCEL. V— :^€BEfl-f-s 

CEL, 'J-fe>y hfi-^-RESET, ■^yy'Jl'Ti-^—Jl']^/^ 
Ji^XSHNC^^-thtthiZ. HW^V-UEft-^V 
DDCEL. ^P^tBtfi-^READiO^rJ'-'f Sy^J- 
[0023] WT. 02fcJ:t/03S-fflV>T, 3|s:|IJfe}^ 
®tc J; I) M O SS^ -i^'-fe >-lf co»)#{c;-pv^Tf¥*it: 

^yym'mp^x'-^comi^^^^'^hLcox'hh. 

[0024] i-r. o- Ky- 1 1 to- Hy- h 

fl^LGCELfcLT. BsdTVrST&JiSf^fl.Eff^O 

— ^«svc 1 g&EpjD-r^, <?:ic, atfy^iKfico K u 

>'«ffft# V D D C E L Sr TH i ghj U'C-zUct^t 
. C05K«^»-b U -tr -y h R E S 

ET^rvStt^bLT. FDgP2c7)mCl[?rH^-f ^mffifl^ 
VDDCELO«{2{=^M-fb^-|.. CKOfct^. FDgP2 



r 



comm 0 -fe ^ p^/i^v r t Lxmrnr yy'X'ma 

^-f>'T;W4->-;l^ bVAVl-X S H N CT-^f VT'J 

[ 0 0 2 5 ] <j:tc, c7)^i:^m-fe^H'J^ii-ri> 'J-t 

L^i-f- R E A D S: vStt-fb t T F D gp 2 P D 1 (7)^ 

V s Sr -^-^ryu^-yi^ hv-^/ux s H N c x-^yy' H 

[ 0 0 2 6 ] ggV^T , Mmf<r) ymEE^t-^v D D 

CELSr TLowj K;WctT, c03tm^-b^U 
t*ii-ri> V -b -y b<i^RE S ET5riS1t-ft.-ri) b , F 
DgP2tfO«fit{i, y«E<t^VDDCEL<^ TL 

owj (^coJ^, GND) (3:5ro, mmryy 

5{i:f!)#L'5r<=5r«.. Sil^-^ >-^lllK3 6lc 

J: r> T , ^mm^n<^ H y«E«-^ V D D C E L 
i:S!^^aiLfi#READ*^'vS1t-<ti$ix§^f . MBISr 

[00 2 7] -r^i3*>. FU-^yflfffl^VDDCE 
L. SE;^^aiLfi-^READS.t/U-fe-y h^t-f-RESET 

'^X'h'ytz'<fmilih^>i^:^^ti^^l'Zti:^bt h 
IC, U-fe-y bfl-^RESET*iEpjD$ixSl»-fe-y MS9 

I.. 

[0028] (m2CDmiimm) <^t-. 2|s:f&BJtOSI2cO 
I 0 0 2 9 ] 04«4. 2|s|6BJC0S^2<0||Jt?^®{C^&M 

J: MO sm^ pi-i^-ty^cnrnf^iz-^^-^xmrnitzm 
vymf^tiX'-^<rmY^i:^m^^hiy<DXhh. 

[00 30] t-f. MiRnmffcoVU^ VD 
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